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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a head transfer device 
capable of 

preventing a damage of transfer driving system parts by 
avoiding and lightening 

an impact during operation and an impact during 
transportation and also an 

overloading state at the time of a runaway of a transfer 
system at a low cost. 

SOLUTION: This device is equipped with a head 4 for 
recording to and/or 

reproducing from information on a disk 1, a feed screw 8 in 
rod shape having 

a spiral screw part on the outer circumferential surface, 
capable of rotating 
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around its axis and provided substantially parallel to the 
transfer direction 

of transferring the head 4 at the time of recording and/or 
reproducing 

information, a screw engagement part fitted displacably to 
the head 4 to be 

engaged with the screw part in contact by pressing in the 
vertical direction to 

the axial direction of the feed screw 8 and a regulating 
means for regulating a 

relatively positioning shift in the axial direction of the 
feed screw 8 between 

the screw engagement part and the head 4 . 
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(54) HEAD TRANSFER DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a head transfer 
device capable of preventing a damage of transfer 
driving system parts by avoiding and lightening an 
impact during operation and an impact during 
transportation and also an overloading state at the time 
of a runaway of a transfer system at a low cost. 
SOLUTION: This device is equipped with a head 4 for 
recording to and/or reproducing from information on a 
disk 1 , a feed screw 8 in a rod shape having a spiral 
screw part on the outer circumferential surface, capable 
of rotating around its axis and provided substantially 
parallel to the transfer direction of transferring the head 4 
at the time of recording and/or reproducing information, a 
screw engagement part fitted displacably to the head 4 

to be engaged with the screw part in contact by pressing in the vertical direction to the axial 
direction of the feed screw 8 and a regulating means for regulating a relatively positioning shift 
in the axial direction of the feed screw 8 between the screw engagement part and the head 4. 
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1. This document has been translated by computer. So the translation may not reflect 
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2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In an arm head which performs informational record and/or playback to a 
disk, the migration direction to which said arm head is transported in the case of 
record of said information, and/or playback, and a real Kamitaira line a shaft of 
the shape of a rod which has the spiral screw section in a peripheral face 
established on a fixed part — with a pivotable delivery screw The screw engagement 
section which is attached possible [ displacement ] to said arm head, and a 
pressure welding is carried out to said screw section from a direction 
perpendicular to shaft orientations of said delivery screw, and is engaged, A 
regulation means to regulate to regulate relative location gap of shaft 
orientations of said delivery screw with said screw engagement section and said arm 
head, and a head concrete supply system characterized by having. 
[Claim 2] Said regulation means is a head concrete supply system according to claim 

1 characterized by being prepared in said arm head. 

[Claim 3] Said regulation means is a head concrete supply system according to claim 

2 characterized by being the regulation side established in one side or both sides 
on the basis of shaft orientations of said delivery screw of said screw engagement 
section. 

[Claim 4] Said regulation means is a head concrete supply system according to claim 
2 characterized by being the pin inserted in a crevice established in said screw 
engagement section with a crevice. 

[Claim 5] Said regulation means is a head concrete supply system according to claim 
1 characterized by being prepared in said fixed part. 

[Claim 6] Said regulation means is a head concrete supply system according to claim 
1 characterized by being prepared in said delivery screw. 

[Claim 7] Said regulation means is a head concrete supply system according to claim 
5 or 6 characterized by not regulating said screw engagement section until it 
collides with a stopper formed in said fixed part, when said arm head moves. 
[Claim 8] A principal plane, of said screw engagement section is a head concrete 
supply system according to claim 1 to 7 characterized by making a parenchyma top 
right angle to a field of said disk under record and/or playback. 
[Claim 9] A principal plane of said screw engagement section is a head concrete 
supply system according to claim 1 to 7 characterized by making a real Kamitaira 
line to a field of said disk under record and/or playback. 

[Claim 10] A principal plane of said screw engagement section is a head concrete 
supply system according to claim 1 to 7 characterized by curving to said delivery 
screw side under record and/or playback. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the head 

concrete supply system used for a disk unit. 

[0002] 

[Description of the Prior Art] In recent years, the rapid access engine performance 
which is low cost and was stabilized is demanded of the head concrete supply system 
represented by an optical disk unit and the magnetic disk drive. 
[0003] Therefore, while aiming at reduction of a drive load from improvement in a 
transmission efficiency on the occasion of layout of the migration transfer drive 
system which consists of a delivery motor, a delivery screw, a screw engagement 
member, etc., it is necessary to secure the safety of the impact-proof at the time 
of actuation, or the impact-proof at the time of transportation, and the safety at 
the time of a migration system overrun by low cost. 

[0004] That is, while the migration drive system is asked for the need of 
transporting an arm head to a high speed more, the means which carries out evasion 
mitigation of the overload condition of the migration drive system by an overrun, 
collision, etc. of a system sharply is indispensable. 

[0005] With the conventional head concrete supply system, in order to avoid the 
overload condition of a migration system, what was indicated by JP, 5-81681, A 
prepared the level difference in the both ends of a delivery screw, and has 
prevented the bite lump of a delivery screw and a screw engagement member. 
[0006] Below, after explaining the conventional common head concrete supply system, 
referring to a drawing, the equipment indicated by JP, 5-81681, A is explained. 
[0007] First, it explains, referring to a drawing about the case of an optical disk 
unit as an example among the conventional common head concrete supply systems. The 
device in which an arm head is transported also in the case of a magnetic disk 
drive is the same. 

[0008] In addition, in order that the sign of a component may avoid duplication, in 
the conventional component and the component of this invention, it assigns the same 
sign to the same component, and gives explanation below. 

[0009] Drawing 20 is the outline perspective diagram showing the configuration of 
the conventional common head concrete supply system. Drawing 21 is the exploded 
view of the screw delivery main devices of the conventional common head concrete 
supply system. In drawing 20 , rotation support of the optical disk 1 is carried 
out by the disk motor 3 fixed to the fixed part 2. The optical arm head 4 forms an 
optical spot on an optical disk 1, and performs informational record or playback. 
Furthermore, guidance support of the optical arm head 4 is carried out with the 
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guide shaft 5 fixed to the fixed part 2 the abbreviation radial 6 of an optical 
disk 1. Moreover, guidance of the optical arm head 4 is restricted by the stoppers 
18a and 18b which prepared in the fixed part 2. The switches 58a and 58b which 
detect that the optical arm head 4 is in inner circumference or a periphery are 
formed in the fixed part 2. The guide shaft 5 is fixed to a fixed part 2 through 
the guide supporter 7. The delivery screw 8 rotates by the delive ry mot or 9 fixed 
to the fixed part 2. Moreover, the delivery motor 9 is fixed tcTa fixed" part 2 by 
the delivery motor supporter 10. Furthermore, the end of the delivery screw 8 is 
supported with the driving shaft of the delivery motor 9. Axial support of the 
other end of the delivery screw 8 is carried out from a fixed part 2 by the 
delivery screw shaft supporter 11. 

[0010] Next, in drawing 21 , the screw engagement member 13 is fixed to an elastic 
member 12, and an elastic member 12 is fixed to the optical arm head 4 with a screw 
31. Consequently, press engagement of the screw engagement member 13 will be 
carried out by the elastic member 12 fixed to the optical arm head 4 at the 
delivery screw 8. 

[0011] Such a conventional common head concrete supply system performs the 
following actuation. 

[0012] The optical arm head 4 forms an optical spot on the information recording 
surface of an optical disk 1, and detects a focal error signal, a tracking-error 
signal, and a truck position signal. In order to move an optical spot to the truck 
which is going to record the truck or information that information was recorded 
using these control signals, seek operation which transports the optical arm head 4 
to radial [ 6 ] is performed. 

[0013] When performing the above-mentioned seek operation, it is rotating normally 
or reversing and the delivery motor 9 is made to transport to the truck location of 
a request of the optical arm head 4. 

[0014] When the optical arm head 4 reaches to the most inner circumference or the 
outermost periphery of a disk, the location pilot switches 58a and 58b detect a 
location condition, respectively, and the drive of the delivery motor 9 is stopped. 

[0015] Although the delivery motor 9 continues rotating when the location pilot 
switches 58a and 58b do not operate by causes, such as an overrun of a migration 
control system, stopper 18a of the most inner circumference and stopper 18b of the 
outermost periphery stop migration of the optical arm head 4 compulsorily. 
[0016] When migration of the optical arm head 4 is compulsorily stopped in the 
condition of carrying out the rotation drive of the delivery motor 9 as mentioned 
above, the load of the superfluous force is carried out to the elastic member 12 
which is supporting the screw engagement member 13 or the screw engagement member 
13 which is engaging with the delivery screw 8. That is, the screw delivery device 
which consists of a screw engagement member 13 and an elastic member 12 will lapse 
into an overload condition. 

[0017] Drawing 22 is the enlarged view of the screw delivery main devices in the 
overload condition of the conventional common head concrete supply system. 
[0018] In drawing 22 , although the delivery screw 8 is continuing rotating to a 
hand of cut C, stopper 18a of the most inner circumference is stopping migration of 
the optical arm head 4 compulsorily. In this condition, only the screw engagement 
member 13 which is engaging with the delivery screw 8 tends to follow the screw 
section of the delivery screw 8 which rotates to a hand of cut C. However, an 
optical arm head detects a location condition by the location pilot switches 58a 
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and 58b, respectively, when it reaches to the outermost periphery, and it stops the 
drive of the delivery motor 9. 

[0019] Although the delivery motor 9 continues rotating when the location pilot 
switches 58a and 58b do not operate by causes, such as an overrun of a migration 
control system, stopper 18a of the most inner circumference and stopper 18b of the 
outermost periphery stop migration of the optical arm head 4 compulsorily. 
[0020] When migration of the optical arm head 4 is compulsorily stopped in the 
condition of carrying out the rotation drive of the delivery motor 9 as mentioned 
above, the load of the superfluous force is carried out to the elastic member 12 
which is supporting the screw engagement member 13 or the screw engagement member 
13 which is engaging with the delivery screw 8. That is, the screw delivery device 
which consists of a screw engagement member 13 and an elastic member 12 will lapse 
into an overload condition. 

[0021] Drawing 22 is the enlarged view of the screw delivery main devices in the 
overload condition of the conventional common head concrete supply system. 
[0022] In drawing 22 , although the delivery screw 8 is continuing rotating to a 
hand of cut C, stopper 18a of the most inner circumference is stopping migration of 
the optical arm head 4 compulsorily. In this condition, only the screw engagement 
member 13 which is engaging with the delivery screw 8 tends to follow the screw 
section of the delivery screw 8 which rotates to a hand of cut C. However, the 
delivery screw 8 will engage with the screw engagement member 13 at the point R2 
which shifted to supporter Q approach from the point Rl of normal with optical 
HEDD0JI 8 pointing [ engagement ] pointing [ engagement ]. 
[0023] Drawing 25 is the J-J cross section of the screw thread portion in the 
pointing [ engagement ] point R2 neighborhood. In drawing 25 , the field VI where 
the slot tilt angle of the direction of a J-J cross section of the delivery screw 8 
which engages with the screw engagement member 13 becomes small, and the field V2 
which becomes large are made. Wl is perpendicular reaction which the screw 
engagement member 13 receives from a field VI, and W2 is perpendicular reaction 
which the screw engagement member 13 receives from a field V2. Moreover, XI shows 
the engagement discharge force of the engagement member 13 in the perpendicular 
reaction Wl, and X2 shows the engagement discharge force of the engagement member 
13 in the perpendicular reaction W2. The engagement discharge force XI of the screw 
engagement member 13 generated in the field VI where a tilt angle is smaller than 
drawing 25 becomes larger than the engagement discharge force X2 generated in the 
field V2 where a tilt angle is large. Consequently, in the hand of cut of the 
delivery screw 8 made to generate the engagement discharge force XI, engagement of 
the screw engagement member 13 becomes that it is easy to be canceled. 
[0024] The engagement discharge force X2 of the screw engagement member 13 
generated on the other hand in the field V2 where a tilt angle is large becomes 
smaller than the engagement discharge force XI, and engagement of the screw 
engagement member 13 becomes in the hand of cut of the delivery screw 8 made to 
generate the engagement discharge force X2 that it is hard to be canceled. 
Therefore, in the hand of cut of the delivery screw 8 made to generate the 
engagement discharge force X2, there is a danger that a screw will bite to the 
screw engagement member 13, and a lump phenomenon will occur. 

[0025] Furthermore, in order to carry out high-speed migration of the optical arm 
head 4, the need of enlarging the delivery pitch of the delivery screw 8 is 
searched for, but on the other hand when a delivery pitch is designed greatly, the 
difference of the slot tilt angle in VI page of the above-mentioned J-J cross- 
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section direction and V2 page becomes larger. Therefore, a difference with the 
engagement discharge force XI and X2 of the screw engagement member 13 also becomes 
large, and it depends for generating of the overload condition of the screw 
engagement member 13 on the feed direction of the optical arm head 4 greatly. 
[0026] Drawing 26 is configuration drawing of the screw engagement member 13 in the 
conventional common head concrete supply system. Furthermore, in the conventional 
common head concrete supply system, many screw engagement sections 13 which have a 
spur-tooth configuration as shown in drawing 22 are adopted, in drawing 26 , since 
the delivery screw 8 and the screw engagement member 13 are engaged only at the 
point P3 pointing [ engagement ], as mentioned above, in the distorted condition, 
the maximum driving force according [ the screw engagement member 13 ] to the 
delivery motor 9 will be alike in the point P3 pointing [ engagement ], and will be 
added intensively, consequently, the overload condition to the screw engagement 
member 13 — further — going on — a case — the engagement point P — while the 
screw bit by 3 and the lump phenomenon occurred intensively, it had the technical 
problem that the danger of the damage on the screw engagement member 13 or 
destruction will become very high. 

[0027] Next, the conventional head concrete supply system indicated by the JP, 5- 
81681, A official report is explained, referring to a drawing. Drawing 27 is a 
configuration perspective diagram for the delivery principal part indicated by the 
JP, 5-81681, A official report. 

[0028] In drawing 27 , the level difference of the outer diameter D3 and the outer 
diameters Dl and D2 of both ends El and E2 of a center section S is prepared in the 
delivery screw 55. Thereby, in the center section S corresponding to an optical 
disk record playback range, the screw engagement member 56 is restricted by the 
screw presser foot 57 so that engagement into the slot of the delivery screw 55 may 
not separate. Moreover, at both ends El and E2, since the level difference is 
prepared in the outer diameter, the bite lump by the screw engagement member 56 and 
the delivery screw 55 can be prevented. 

[0029] In the conventional head concrete supply system stated above, it has the 
following technical problem. 

[0030] First, with the conventional common head concrete supply system, the impact 
load for weight of the optical arm head 4 is intensively added to the screw 
engagement member 13 in a migration transfer drive system with the delivery screw 8 
with the fall impact at the time of equipment actuation and equipment 
transportation. Moreover, in the time of the overrun of an emergency migration 
control system, the maximum driving force by the delivery motor 9 will be 
intensively added to the screw engagement member 13. Consequently, by the rapid 
load effect by the impact at the time of actuation, it bites as the delivery screw 
8 and the screw engagement member 13, and a lump phenomenon occurs. Furthermore, 
when [ this ] it bit and a lump phenomenon advanced, it resulted in damage or 
destruction of the screw engagement member 13, and had the technical problem of 
stopping functioning as a head concrete supply system. Moreover, when the lead 
pitch of the delivery screw 8 was expanded, it bit, becomes easy to generate a lump 
phenomenon, and had become a limit of the further high-speed migration of an arm 
head. 

[0031] Furthermore, with the conventional technology indicated by JP, 5-81681, A, it 
is the configuration of the screw engagement member 56 and the delivery screw 55 
that it bites and a lump phenomenon can be prevented fundamentally, by preparing 
the level difference of outer diameters Dl and D2 in the both ends El and E2 of the 
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delivery screw 55. Furthermore, it is the configuration that the delivery screw 55 
can idle and damage or destruction of the screw engagement member 56 can be avoided 
in the time of collision generating in the time of the overrun of a ** system 
control system. 
[0032] 

[Problem(s) to be Solved by the Invention] However, in the center section S 
corresponding to an optical disk record playback range, since it be restricted by 
the screw pressure plate 57 so that the screw engagement member 56 cannot cancel 
engagement into the slot of the delivery screw 55, by the case where an optical arm 
head rush in, the overload condition to the screw engagement member 56 could not be 
avoided to the field of a center section S, but the possibility of damage and 
destruction be in it by the impact at the time of actuation, or the impact at the 
time of transportation. Moreover, since the both-ends outer diameter of a delivery 
screw was changed, the stage was prepared, and the processing man day of a delivery 
screw increased, it also had the technical problem that it became a cost rise. 
[0033] The purpose of this invention is offering the head concrete supply system 
which carries out evasion mitigation of the impact at the time of actuation, the 
impact at the time of transportation, and the overload condition at the time of a 
migration system overrun by low cost, and prevents damage and failure of migration 
drive-system components while it solves the above-mentioned technical problem and 
transports an arm head to a high speed more. 

[0034] Another purpose of this invention is offering the head concrete supply 
system which can prepare in an inner circumference [ of a disk ], or periphery 
side, can eliminate the sensor for ******** positioning / overrun halt, and 
consists of few components. 
[0035] 

[Means for Solving the Problem] An arm head on which this invention performs 
informational record and/or playback to a disk in order to attain the above- 
mentioned purpose, a shaft of the shape of a rod which has the screw section spiral 
to a peripheral face prepared on a fixed part at the migration direction to which 
said arm head is transported in the case of record of said information, and/or 
playback, and a real Kamitaira line — with a pivotable delivery screw The screw 
engagement section which is attached possible [ displacement ] to said arm head, 
and a pressure welding is carried out to said screw section from a direction 
perpendicular to shaft orientations of said delivery screw, and is engaged, It is 
the head concrete supply system characterized by having with a regulation means to 
regulate to regulate relative location gap of shaft orientations of said delivery 
screw with said screw engagement section and said arm head. 
[0036] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained using a drawing. 

[0037] Here, the case where it is the optical disk unit whose arm head to transport 
is an optical arm head is explained to an example. The device in which both an 
optical disk unit and a magnetic disk drive transport an arm head is the same. 
(Gestalt 1 of operation) Drawing 1 is the outline perspective diagram showing the 
configuration of the head concrete supply system of the gestalt of 1 operation of 
this invention. Drawing 2 is the exploded view of the screw delivery main devices 
of the head concrete supply system of the gestalt of 1 operation of this invention. 
Drawing 3 is the enlarged view of the screw delivery main devices of the head 
concrete supply system of the gestalt of 1 operation of this invention. The 
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configuration of the head migration feeder of the gestalt of this operation is 
explained referring to these drawings. 

[0038] In drawing 1 , rotation support of the optical disk 1 is carried out by the 
disk motor 3 fixed to the fixed part 2. The optical arm head 4 forms an optical 
spot on an optical disk 1, and performs informational record or playback. 
Furthermore, migration support of the optical arm head 4 is carried out radial [ of 
an optical disk 1 / 6 ] with the guide shaft 5 of the pair fixed to the fixed part 
2 through the guide supporter 7. Moreover, the successive range of the optical arm 
head 4 is restricted by the stoppers 18a and 18b which prepared in the fixed part 
2. The delivery screw 8 is arranged at the guide shaft 5 and abbreviation parallel, 
and the delivery screw support section 11 carries out axial support of the end from 
a fixed part 2. On the other hand, the end which will be accepted delivery screw 8 
is directly linked with the axis of rotation of the delivery motor 9. Moreover, the 
delivery motor 9 is fixed to a fixed part 2 by the delivery motor supporter 10. 
[0039] Next, in drawing 2 and drawing 3 , the sc rew engage ment memb er 13 as a 
turning-e ffort means of communication of this inventio n engages with th e deliv ery 
screw 8 through the e last ic member 12 fixed to the optical arm head 4. Furthermore, 
a coil spring 1 4 presses a screw engagement member t o the delivery screw 8. T he 
elasti^iriembeFT2 is being fixed to the optical arm head 4 through the attachment 
angle 15 here. 

[0040] The regulation guide member 16 which has the regulation wall surfaces 16a 

and 16b so that the both-sides side of the screw engagement member 13 may be 

approached is fixed to the attachment angle 15 with a screw 30. The regulation 

means of this invention corresponds to the regulation guide member 16. 

[0041] The actuation is explained about the head concrete supply system of the 

gestalt of the 1 operation constituted as mentioned above next, referring to a 

drawing. 

[0042] Since its actuation is the same as the conventional example about the seek 
operation to which the delivery motor 9 is made to transport to the truck location 
of a request of the optical arm head 4 by rotated normally or reversing, 
explanation is omitted. 

[0043] The following explains actuation when an overload arises to a migration 
system. 

[0044] After the optical arm head 4 collides with stopper 18a by the side of 
optical disk inner circumference from the overrun of a control system etc., 
specifically, the case where you are going to make it transport an arm head 4 in 
the direction of inner circumference more with the maximum driving force of a 
delivery motor is explained. 

[0045] Drawing 4 (a) is the plan of screw delivery main devices seen from arrow 
head B in drawing 3 . Moreover, drawing 4 (b) is the side elevation of screw 
delivery main devices seen from the shaft orientations of the delivery screw 8 in 
drawing 4 (a). 

[0046] In drawing 4 (a) and drawing 4 (b), if the delivery screw 8 is rotated in 
the direction of an arrow head C, there will be it along the slot of the delivery 
screw 8, and the screw engagement member 13 will receive the force in the direction 
of arrow head E. Since it has combined with the optical arm head 4 through an 
elastic member 12, the optical arm head 4 is guided at the guide shaft 5, and the 
screw engagement member 13 moves it in the direction of arrow head D (the direction 
of inner circumference of a disk). 

[0047] Consequently, the optical arm head 4 contacts stopper 18a prepared in the 
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most-inner-circumference location, and migration regulation is carried out. 
[0048] In order that the optical arm head 4 may not move in the direction of D at 
this time, the elastic member 12 to which the force in which the delivery screw 8 
pushes aside the screw engagement member 13 in the direction of arrow head E is 
fixing the screw engagement section 13 is made to deform. 

[0049] Therefore, when an elastic member 12 deforms, only the screw engagement 
member 13 carries out very small migration in the direction of arrow head E. 
[0050] Very small movement magnitude is equivalent to the both-sides side of the 
screw engagement member 13 and the screw engagement member 13 at a part for an 
opening with regulation wall surface 16a of the regulation guide member 16 by which 
contiguity arrangement was carried out. That is, very small migration will be 
carried out until the 1 side of the screw engagement member 13 and regulation wall 
surface 16a contact. 

[0051] Drawing 5 is the plan of screw delivery main devices in the condition that 
the 1 side of the screw engagement member 13 and regulation wall surface 16a 
contact. 

[0052] When a delivery screw furthermore continues rotating in the direction of an 
arrow head C, since the screw engagement member 13 contacts regulation wall surface 
16a and has migration of the direction of arrow head E regulated, the screw 
engagement member 13 changes a direction in. the direction of arrow head F, and it 
moves [ member ] to it. 

[0053] Furthermore, it states concretely, referring to drawing about this principle 
of operation. 

[0054] Drawing 6 is the expanded sectional view of the engagement portion of the 
screw engagement member 13 and the delivery screw 8 in the condition that the 1 
side of the screw engagement member 13 and regulation wall surface 16a contact. The 
force occurs in the direction of arrow head F as the force of the direction of 
arrow head G received from the slot slant face of the delivery screw 8, and 
resultant force of the force of the direction of arrow head H received from 
regulation wall surface 16a. When the resultant force of the direction of arrow 
head F of which this screw engagement is canceled serves as size from the thrust of 
the direction of arrow head I received from a coil spring 14, the screw engagement 
member 13 displaces to the arrow head F sense. 

[0055] Engagement on the screw engagement member 13 and the delivery screw 8 will 
be canceled by this displacement. 

[0056] That is, when a certain load more than fixed is applied, since engagement of 
the screw engagement member 13 and the delivery screw 8 is canceled by regulation 
wall surface 16a, a bite lump of a delivery screw and the conventional technical 
problem that the overload condition to the delivery motor 9 is nonavoidable are 
solved by it. 

[0057] Although the above explanation of operation was limited about the case where 
the optical arm head 4 is in an inner circumference side, when the optical arm head 
4 moves to reverse to a periphery side, since the actuation is an EQC only by 
rotation of a delivery motor, the migration direction of the optical arm head 4, 
and the displacement direction of an elastic member 12 becoming reverse, 
explanation is omitted. 

[0058] Moreover, since the overload condition evasion actuation when getting a fall 
impact etc. is the case where rotating the delivery screw 8 is continued, and 
equivalence, it omits explanation. 

[0059] About the return to normal operation, engagement of the delivery screw 8 
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returns to the original condition according to the stability of an elastic member 
12. 

[0060] Thus, with the gestalt of 1 operation of this invention, positioning 
migration to the most inner circumference or the outermost periphery of the optical 
arm head 4 can be realized only by carrying out the rotation drive of the delivery 
motor 9 so that the optical arm head 4 may be made to contact 18b compulsorily by 
the stopper by the side of stopper 18a by the side of the inner circumference of a 
disk 1, or a periphery, without damaging or damaging a screw delivery device. 
[0061] Moreover, it cannot be overemphasized that damage or failure of a screw 
delivery device can be canceled at the time of the overrun of an emergency 
migration control system. 

[0062] Therefore, there is no necessity of forming the sensor for an overrun halt 
etc. in equipment, it is a very easy configuration and a cheap head concrete supply 
system can be offered. 

[0063] In addition, engagement on the delivery screw 8 is canceled by the gestalt 
of 1 operation of this invention by work of the regulation wall surfaces 16a and 
16b prepared in the regulation guide member 16 just before not depending in a feed 
direction or the direction of a screw (are them a left screw or a right screw?) but 
the screw engagement member 13 lapsing into an overload condition. 
[0064] From this, when the screw pitch of the delivery screw 8 is expanded for the 
purpose of high-speed seeking, discharge actuation of an overload condition is 
attained quickly and certainly, and the optical head concrete supply system which 
also suited high-speed seeking can be offered. 

[0065] In addition, although the screw engagement member 13 is pressed to the 
delivery screw 8 with the gestalt of 1 operation of this invention using a coil 
spring 14, a coil spring 14 is not necessarily a component required for this 
invention, by the elastic member 12, even if there is no coil spring 14, although 
the press to the delivery screw 8 is possible in the screw engagement member 13, if 
the screw engagement member 13 is pressed with a coil spring 14, it will obtain, if 
a setup tends to make the optimal value the force which presses the screw 
engagement member 13 to the delivery screw 8 with a coil spring 14, and has the 
feature. 

[0066] Furthermore, although two regulation wall surfaces are prepared in the 
regulation guide member 16 with the gestalt of 1 operation of this invention at 16a 
and 16b, you may be the configuration of having omitted regulation wall surface 
16b. That is, when the screw engagement member 13 deforms into the arrow head E and 
opposite direction of drawing 5 , compared with the case where it deforms in the 
direction of arrow head E, it is easy to separate from engagement to the delivery 
screw 8 and the screw engagement member 13. If the lead of the delivery screw 8 
becomes long when the screw engagement member 13 deforms into an arrow head E and 
an opposite direction, it will become easier to separate from engagement. For this 
reason, before a screw delivery device is in an overload condition, engagement to 
the delivery screw 8 and the screw engagement member 13 may separate, and 
regulation wall surface 16b can be omitted. It has the same effect, even if it is 
the screw delivery device in which regulation wall surface 16a was prepared only in 
the side which a bite lump of a screw generates. 

(Gestalt 2 of operation) Next, the configuration is first explained about the head 
concrete supply system of the gestalt of the 2nd 1 operation, referring to a 
drawing. 

[0067] Drawing 7 is the outline perspective diagram showing the configuration of 
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the 2nd of the head concrete supply system of the gestalt of 1 operation of this 
invention. 

[0068] Drawing 8 is the expansion exploded view of the screw delivery main devices 
of the head concrete supply system of the gestalt of 1 operation of the 2nd of this 
invention. 

[0069] Drawing 9 is the cross section of the screw engagement portion in a field 
perpendicular to the delivery screw 8 of the head concrete supply system of the 
gestalt of 1 operation of the 2nd of this invention. 

[0070] In drawing 7 , drawing 8 , and drawing 9 , the 2nd configuration of the head 
concrete supply system of the gestalt of 1 operation is almost the same as 
fundamentally as the configuration of the gestalt 1 of operation shown in drawing 

I . 

[0071] The difference with the gestalt 1 of operation is in the point of making the 
delivery screw 8 serve a double purpose as one side of the guide shaft 5. 
Furthermore, the points which constitute the screw member 19 from really carrying 
out resin molding of the three components of the screw engagement member 13 and 
elastic member 12 in drawing 2 and drawing 3 , and the regulation guide member 16 
as one component differ. 

[0072] Furthermore, in drawing 8 , screw engagement section 19a prepared in the 
screw member 19 consists of shape of a quirk of a semicircle arc which engages with 
the delivery screw 8 and is screwed in the delivery screw 8. 

[0073] The enlarged view of screw engagement section 19a with the shape of a quirk 
of a semicircle arc screwed in the delivery screw 8 at drawing 12 is shown. 
[0074] Moreover, elastic section 19b prepared in the screw member 19 consists of 
the thin resin section of thickness, and if the force is added from the outside, 
elastic deformation of it will be carried out. 

[0075] Therefore, as shown in drawing 9 , when screw engagement section 19a moves 
in the direction of arrow head K, the elastic deformation of the elastic section 
19b will be changed into a dotted line condition, and work equivalent to the 
elastic member 12 in the gestalt 1 of operation will be carried out. 
[0076] Next, regulation guide section 19c prepared in the screw member 19 consists 
of thick resin which encloses screw engagement section 19a and elastic section 19b, 
is a rigid high part very much compared with elastic section 19b, and has the 
regulation wall surfaces 19d and 19g by which contiguity arrangement was carried 
out in the both-sides side of screw engagement section 19a. 

[0077] The screw member 19 is fixed to the optical arm head 4 with a screw 32 with 
a flat spring 20. Consequently, press engagement of the screw engagement section 
19a prepared in the screw member 19 will be carried out by the flat spring 20 to 
the delivery screw 8. 

[0078] in addition, the circular end of a part of regulation guide section 19c 
prepared in the screw member 19 — coming — it is the recess for not making the 
delivery screw 8 contact at the time of assembly. 

[0079] Drawing 10 is the cross section of the shaft orientations of the delivery 
screw 8 of screw engagement section 19a prepared in the screw member 19. 
[0080] In drawing 10 , the delivery screw shaft-orientations cross section of screw 
engagement partial 19a is carrying out abbreviation trapezoidal shape, and the side 
close to the delivery screw 8 serves as a small base. 

[0081] About the head concrete supply system of the gestalt of the 2nd 1 operation 
constituted as mentioned above, the actuation is explained, referring to drawing 

II , although it is fundamentally [ as the case of the gestalt 1 of operation ] the 
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same. 

[0082] Drawing 11 is the expanded sectional view of the screw delivery main devices 
of the shaft orientations of the delivery screw 8 in the condition of contacting 
the 1 side and 19g of regulation wall surfaces of screw engagement section 19a. 
[0083] Drawing 11 is equivalent to drawing 6 of explanatory drawing of operation in 
the gestalt 1 of operation. 

[0084] In drawing 11 , like the gestalt 1 of operation, the optical arm head 4 is 
in a migration state of restriction by stopper 18a, and when continuing rotating a 
delivery screw further, the force occurs in the direction of arrow head N as 
resultant force with the force of the direction of arrow head L received from the 
slot slant face of the delivery screw 8, and the force of the direction of arrow 
head M received from 19g of regulation wall surfaces. 

[0085] When the resultant force of the direction of arrow head N of which this 
screw engagement is canceled serves as size from the thrust of the direction of 
arrow head U by elastic section 19b, screw engagement section 19a displaces to the 
arrow head N sense. 

[0086] Engagement on screw engagement section 19a and the delivery screw 8 will be 
canceled by this displacement. That is, when a certain load more than fixed is 
applied, since engagement of screw engagement section 19a and the delivery screw 8 
is canceled, a bite lump of a delivery screw and the conventional technical problem 
that the overload condition to the delivery motor 9 is nonavoidable are solved like 
the gestalt 1 of operation by 19g of regulation wall surfaces. 

[0087] The configuration of the screw thread of screw engagement section 19a of the 
gestalt of the 2nd 1 operation is shown in drawing 12 . In drawing 12 , the 
configuration of screw engagement section 19a consists of screw threads of the 
convex configuration of a semicircle arc screwed in the screw slot of the concave 
configuration of the delivery screw 8. 

[0088] Since the engagement portion of the screw engagement member 13 of the 
conventional head concrete supply system is a spur-tooth configuration as shown in 
drawing 22 , point contact of the engagement on the delivery screw 8 is carried out 
on the engagement point P3. Since it consists of convex configurations of a 
semicircle arc which show screw engagement section 19a of the head concrete supply 
system of the gestalt of 1 operation of the 2nd of this invention in drawing 12 to 
it, line contact will be carried out with the delivery screw 8 and Circle R. 
[0089] in the conventional screw engagement member 13 which lapsed into the 
overload condition, the maximum driving force by the delivery motor 9 is alike in 
the point P3 shown in drawing 22 pointing [ engagement ], and is added intensively, 
and failure and destruction of the conventional screw engagement member 13 occur 
from the point P3 pointing [ engagement ]. 

[0090] However, since screw engagement section 19a of the head concrete supply 
system of the gestalt of 1 operation of the 2nd of this invention is carrying out 
line contact with the delivery screw 8 with Circle R, when it lapses into an 
overload condition even if, the point which failure and destruction of screw 
engagement section 19a generate pointing [ engagement ] is PI which is a part of 
line contact of Circle R, or P2. 

[0091] Therefore, even if failure and destruction of screw engagement section 19a 
occur, the great portion of line contact of Circle R is still unhurt, and the 
function as a head concrete supply system is not lost. 

[0092] In addition, since a slide is performed by the line contact with more area 
than point contact, the wear endurance of screw engagement section 19a which has 
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the shape of a quirk of a semicircle arc of an engagement portion improves sharply 
again. 

[0093] Thus, in the head concrete supply system of the gestalt of 1 operation of 
the 2nd of this invention, while making components mark reduce sharply by really 
forming into resin molding screw engagement section 19a and the regulation wall 
surfaces 19d and 19g which constitute the screw delivery device, and elastic 
section 19b, the head concrete supply system with which discharge actuation of an 
overload condition is attained quickly and certainly can be offered. 
(Gestalt 3 of operation) Next, the configuration is first explained about the head 
concrete supply system of the gestalt of the 3rd 1 operation, referring to a 
drawing. 

[0094] Drawing 13 is the outline perspective diagram showing the configuration of 
the 3rd of the head concrete supply system of the gestalt of 1 operation of this 
invention. 

[0095] Drawing 14 is the enlarged view of the screw delivery main devices of the 
head concrete supply system of the gestalt of 1 operation of the 3rd of this 
invention. In drawing 13 and drawing 14 , the configuration of the 3rd of the head 
concrete supply system of the gestalt of 1 operation of this invention is almost 
the same as fundamentally as the configuration of the gestalt of the 2nd 1 
operation shown in drawing 7 . The differences with the gestalt 2 of operation are 
the regulation wall surfaces 23a and 23b of the screw engagement member 21 being 
the parts of the letter of a projection prepared in the optical arm head 4, and 
having really cast the screw engagement member 21 and the metal plate spring 22, as 
shown in drawing 14 , as shown in drawing 13 . 

[0096] Since actuation of the head concrete supply system of the gestalt of 1 
operation of the 3rd of this invention constituted as mentioned above is the same 
as the head concrete supply system of the gestalt of the 2nd 1 operation, 
explanation is omitted. 

[0097] thus, in the head concrete supply system of the gestalt of 1 operation of 
the 3rd of this invention While constituting the regulation wall surfaces 23a and 
23b of the screw engagement member 21 which constitutes the delivery device from a 
part of the letter of a projection in which it was prepared by the optical arm head 
4 While making components mark reduce sharply by really molding-izing the screw 
engagement member 21 and the metal plate spring 22, the head concrete supply system 
with which discharge actuation of an overload condition is attained quickly and 
certainly can be offered. 

[0098] In addition, although two regulation wall surfaces are prepared in 23a and 
23b with the gestalt of the 3rd 1 operation, you may be the configuration of it 
having been referred to only as regulation wall surface 23a of only the side which 
a bite lump of a screw generates like the gestalt of the 1st 1 operation, and 
having omitted regulation wall surface 23b. 

(Gestalt 4 of operation) Next, the configuration is first explained about the head 
concrete supply system of the gestalt of the 4th 1 operation, referring to a 
drawing. 

[0099] Drawing 15 is the enlarged view of the screw delivery main devices of the 
head concrete supply system of the gestalt of 1 operation of the 4th of this 
invention. 

[0100] In drawing 15 , the configuration of the 4th of the head concrete supply 
system of the gestalt of 1 operation of this invention is almost the same as 
fundamentally as the configuration of the gestalt of the 3rd 1 operation shown in 
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drawing 13 . 

[0101] The difference with the gestalt of the 3rd 1 operation has convex 
configuration section 25b which engages a screw engagement member and an elastic 
member with a delivery screw, as shown in drawing 15 , elastic section 25a presses 
quirk-like section 25b to the delivery screw 8, and quirk-like section 25b is to 
have constituted only from a metal plate spring 25 which has the bending sides 25c 
and 25d perpendicular to the delivery screw shaft orientations by which contiguity 
arrangement is carried out at a regulation wall surface. 

[0102] Since actuation of the head concrete supply system of the gestalt of 1 
operation of the 4th of this invention constituted as mentioned above is the same 
as the head concrete supply system of the gestalt of 1 operation of the 2nd of this 
invention, explanation is omitted. 

[0103] thus, in the head concrete supply system of the gestalt of 1 operation of 
the 4th of this invention The screw engagement member and regulation guide member 
which constitute the delivery device, and an elastic member by consisting of only 
metal plate springs 25 with screw engagement section 25b with the quirk-like 
section, and the bending sides 25c and 25d While making components mark reduce 
sharply, the head concrete supply system with which discharge actuation of an 
overload condition is attained quickly and certainly can be offered. 
(Gestalt 5 of operation) Next, the configuration is first explained about the head 
concrete supply system of the gestalt of the 5th 1 operation, referring to a 
drawing. 

[0104] Drawing 16 is the enlarged view of the screw delivery main devices of the 
head concrete supply system of the gestalt of 1 operation of the 5th of this 
invention. 

[0105] Drawing 17 is the plan of the screw delivery main devices of the head 
concrete supply system of the gestalt of 1 operation of the 5th of this invention. 
[0106] In drawing 16 thru/or drawing 17 , the configuration of the 5th of the head 
concrete supply system of the gestalt of 1 operation of this invention is almost 
the same as fundamentally as the configuration of the gestalt 1 of operation shown 
in drawing 2 thru/or drawing 3 . 

[0107] The difference with the gestalt of the 1st 1 operation does not form the 
regulation guide member 16 in drawing 2 and drawing 3 in an arm head 4 side, but 
the points which constitute the regulation guide member 26 in the fixed part 2 like 
drawing 16 differ. The optical arm head 4 has migration of the direction of inner 
circumference restricted by stopper 18a in drawing 16 . The regulation guide member 
26 is fixed to a fixed part 2 with a screw 34 so that the optical arm head 4 may 
approach the disk inner circumference side side of the screw engagement member 13 
in the location by which movement restriction is carried out by stopper 18a. 
[0108] Actuation of the head concrete supply system of the gestalt of 1 operation 
of the 5th of this invention constituted as mentioned above is fundamentally [ as 
the head concrete supply system of the gestalt of 1 operation of the 1st of this 
invention ] the same. Drawing 17 shows further the condition that the delivery 
screw 8 continued rotating in the direction of an arrow head C, when the optical 
arm head 4 is having migration of the direction of inner circumference restricted 
by stopper 18a. If the delivery screw 8 continues rotating, the screw engagement 
member 13 will be displaced in the direction of arrow head E. Next, as for the 
screw engagement member 13, migration of the direction of arrow head E is 
restricted by the specification-part material 26. If the delivery screw 8 
furthermore tends to continue rotating in the direction of arrow head C, the screw 
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engagement member 13 will carry out displacement in the direction of arrow head F, 
and engagement on the screw engagement member 13 and the delivery screw 8 will be 
canceled. Since the details actuation of which engagement is canceled is the same 
as the gestalt of 1 operation of the 1st of this invention, explanation is omitted. 

[0109] Here, although the regulation guide member 26 was formed in the fixed part 
2, a regulation guide member may be prepared in the delivery screw 8 side. Drawing 
18 is the plan showing another example of a configuration of the head concrete 
supply system of the gestalt of 1 operation of the 5th of this invention of this 
invention. The regulation guide member 27 pressed fit in the delivery screw 8 like 
drawing 18 is formed. Although the screw engagement member 13 is displaced in the 
direction of arrow head E, it moves in the direction of arrow head F in the same 
actuation as the gestalt of the 1st 1 operation, and engagement on the delivery 
screw 8 is canceled. In addition, the regulation guide member 27 may be the gear 
pressed fit in the delivery screw 8. By making the gear and a regulation guide 
member serve a double purpose, it becomes reduction of components mark. Moreover, a 
configuration space is small and ends. As still more nearly another gestalt, a 
regulation guide member may consist of the delivery screw support sections 11 and 
the motor supporters 10 of drawing 1 . If a regulation guide member is constituted 
so that the optical arm head 4 may approach the side of the screw engagement member 
13 in the location which has migration restricted by stopper 18a, the same effect 
as the gestalt of the 1st 1 operation will be acquired. 
[0110] Although the case where the optical arm head 4 had migration of the 
direction of inner circumference restricted by stopper 18a was explained, a 
direction only becomes reverse and actuation is also the same as when migration of 
the direction of a periphery is restricted by stopper 18b. 

(Gestalt 6 of operation) Next, the configuration is first explained about the head 
concrete supply system of the gestalt of the 6th 1 operation, referring to a 
drawing. 

[0111] Drawing 19 is the enlarged view of the screw delivery main devices of the 
gestalt of 1 operation of the 6th of this invention. 

[0112] In drawing 19 , the configuration of the 6th of the head concrete supply 
system of the gestalt of 1 operation of this invention is almost the same as 
fundamentally as the configuration of the gestalt of the 1st 1 operation shown in 
drawing 2 thru/or drawing 3 . 

[0113] It differs in that the difference with the gestalt of the 1st 1 operation 
constitutes the regulation guide member 16 in drawing 2 and drawing 3 from a pin 28 
and a crevice 29 established in the screw engagement member. 

[0114] In drawing 19 , it is the configuration that the pin 26 was inserted in the 
crevice 29 of the screw engagement member 13, and although the screw engagement 
member 13 has a motion of the shaft orientations of the delivery screw 8 regulated, 
elastic deformation is possible for it to a direction perpendicular to the shaft 
orientations of a delivery screw. 

[0115] Actuation of the head concrete supply system of the gestalt of 1 operation 
of the 6th of this invention constituted as mentioned above is almost the same as 
the head concrete supply system of the gestalt of 1 operation of the 1st of this 
invention. By regulating a motion of the screw engagement member 13 by the pin 28, 
the same role as the regulation guide member 16 in the gestalt of the 1st 1 
operation is carried out. That is, when a delivery screw continues rotating and a 
delivery device tends to be in an overload condition, since the screw engagement 
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member 13 has migration of the shaft orientations of a delivery screw regulated by 
the pin 28, the screw engagement member 13 moves it to the shaft and perpendicular 
direction of a delivery screw. Since engagement on the screw engagement member 13 
and a delivery screw separates at this time, the overload condition of a delivery 
device is avoided. 

[0116] As shown in the gestalt of the 1st thru/or the 6th 1 operation, while 
transporting an arm head to a high speed more according to this invention, the 
delivery screw which occurs frequently at the time of the impact at the time of 
equipment actuation, the impact at the time of transportation, and a migration 
control-system overrun can bite, evasion mitigation of the lump phenomenon 
(overload condition of a delivery screw device) can be carried out quickly and 
certainly, and damage and failure of screw feeding attachment can be prevented. 
[0117] Moreover, drastic components mark reduction is also realizable by really 
molding-izing the screw engagement section and the regulation wall surface which 
constitute the screw delivery device, and the elastic section. 
[0118] 

[Effect of the Invention] Since positioning migration can realize an arm head to 
the most inner circumference or the outermost periphery of a disk, without damaging 
or damaging a screw delivery device as explained above, this invention does not 
have the necessity of forming the sensor for an overrun halt etc. in equipment, and 
it is a very easy configuration and it can offer a cheap head concrete supply 
system. 



[Translation done. ] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline perspective diagram showing the configuration of the 
gestalt of 1 operation of this invention. 

[Drawing 2] It is the exploded view of the screw delivery main devices of the 
gestalt of 1 operation of this invention. 

[Drawing 3] It is the enlarged view of the screw delivery main devices of the 
gestalt of 1 operation of this invention. 

[Drawing 4] (a) is the plan of the screw delivery main devices of the gestalt of 1 
operation of this invention, and (b) is the side elevation of the screw delivery 
main devices of the gestalt of 1 operation of this invention. 

[Drawing 5] It is the plan of the screw delivery main devices in the condition of 
having contacted the screw engagement member and regulation wall surface of a 
gestalt of 1 operation of this invention. 

[Drawing 6] It is the expanded sectional view of the screw engagement portion in 
the condition of having contacted the screw engagement member and regulation wall 
surface of a gestalt of 1 operation of this invention. 

[Drawing 7] It is the outline perspective diagram showing the configuration of the 
2nd of the gestalt of 1 operation of this invention. 

[Drawing 8] It is the exploded view of the screw delivery main devices of the 
gestalt of 1 operation of the 2nd of this invention. 

[Drawing 9] It is the cross section of the screw engagement portion of the gestalt 
of 1 operation of the 2nd of this invention. 

[Drawing 10] It is the cross section of the delivery screw shaft orientations of 
the screw engagement section of the gestalt of 1 operation of the 2nd of this 
invention. 

[Drawing 11] It is the expanded sectional view of the screw engagement portion in 
the condition of having contacted the screw engagement member and regulation wall 
surface of a gestalt of 1 operation of the 2nd of this invention. 
[Drawing 12] It is the enlarged view of the screw engagement section with the shape 
of a quirk of a semicircle arc screwed in the delivery screw of the gestalt of 1 
operation of the 2nd of this invention. 

[Drawing 13] It is the exploded view of the screw delivery main devices of the 
gestalt of 1 operation of the 3rd of this invention. 

[Drawing 14] It is the enlarged view of the screw delivery main devices of the 
gestalt of 1 operation of the 3rd of this invention. 

[Drawing 15] It is the enlarged view of the screw delivery main devices of the 
gestalt of 1 operation of the 4th of this invention. 

[Drawing 16] It is the enlarged view of the screw delivery main devices of the 
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gestalt of 1 operation of the 5th of this invention. 

[Drawing 17] It is the plan of the screw delivery main devices of the gestalt of 1 
operation of the 5th of this invention. 

[Drawing 18] It is the plan showing another example of a configuration of the head 
concrete supply system of the gestalt of 1 operation of the 5th of this invention. 
[Drawing 19] It is the enlarged view of the screw delivery main devices of the 
gestalt of 1 operation of the 6th of this invention. 

[Drawing 20] It is the outline perspective diagram showing the configuration of the 
conventional common head concrete supply system. 

[Drawing 21] It is the exploded view of the screw delivery main devices of the 
conventional common head concrete supply system. 

[Drawing 22] It is the enlarged view of the screw delivery main devices in the 
overload condition of the conventional common head concrete supply system. 
[Drawing 23] It is the cross section of the engagement portion of the screw 
engagement member and delivery screw in the overload condition of the conventional 
common head concrete supply system. 

[Drawing 24] It is the side elevation of screw delivery main devices seen from the 
shaft orientations of the delivery screw of the conventional common head concrete 
supply system. 

[Drawing 25] It is the J-J cross section of screw delivery main devices seen from 
the shaft orientations of the delivery screw of the conventional common head 
concrete supply system. 

[Drawing 26] It is configuration drawing of the screw engagement member in the 
conventional common head concrete supply system. 

[Drawing 27] It is a configuration perspective diagram for the delivery principal 
part indicated by the JP, 5-81681, A official report. 
[Description of Notations] 

1 Optical Disk 

2 Fixed Part 

3 Disk Motor 

4 Optical Arm Head 

5 Guide Shaft 

6 Radial 

7 Guide Supporter 

8 Delivery Screw 

9 Delivery Motor 

10 Motor Supporter 

11 Screw Support Section 

12 Elastic Member 

13 Screw Engagement Member 

14 Coil Spring 

15 Attachment Angle 

16 Regulation Guide Member 

16a, 16b Regulation wall surface 
18a, 18b Stopper 
30 Screw 



[Translation done.] 
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